The antimicrobial activity of selected essential oil compounds on Staphylococcus aureus and Escherichia coli by Van de Vel, Elien et al.
The antimicrobial activity of selected essential oil compounds 
on Staphylococcus aureus and Escherichia coli
Van de Vel E.*, Sampers I., Gözetici E., Saint-Germain A., Raes K.
Laboratory of Food Microbiology and Biotechnology, Department of Industrial Biological Sciences, Faculty of Bioscience Engineering, Ghent University
Campus Kortrijk, Graaf Karel de Goedelaan 5, B-8500 Kortrijk, Belgium
INTRODUCTION
Essential oils (EOs) are volatile aromatic oils extracted from plants that are mainly composed of terpenes, terpenoids and phenylpropanoids. A
lot of research on the antimicrobial effect of EO and their individual compounds can be found in literature. The results are however very
diverse. This may be because of the difference in composition of EO and in experimental parameters. Besides EO compounds are
hydrophobic and therefore it is difficult to dissolve them in water-based broths for antimicrobial susceptibility testing.
The aim of this study was to test first the solubilization the selected compounds (cinnamaldehyde, citral and geraniol) using 1% of Tween-80.
Next the minimal inhibitory concentration (MIC) of these compounds against Staphylococcus aureus and Escherichia coli was determined.
MATERIAL & METHODS
Broth microdilution
0 – 36 mM EO component
BHI supplemented with 1% Tween-80
5,5 x 105 CFU/mL
24 h incubation at 37°C while shaking
Plating on BHI agar OD620
Cinnamaldehyde Citral Geraniol
Compounds
RESULTS & DISCUSSION
solubilization
Broth microdilution
Cinnamaldehyde Citral Geraniol
Max. solubility in BHI with 
1% Tween-80 (mM; 22°C)
16 15 12,5
Solubility in water 
(mM; PubChem)
10,7 (25°C) 8,8 (37°C) 0,7 (25°C)
XlogP3* (PubChem) 1,9 3 2,9
MIC (mM) Cinnamaldehyde Citral Geraniol
E. coli LMG2093 2-4 4-8 8-12,5
E. coli JG33 4-8 8-15 16-36
E. coli JG45 2-4 8-15 16-36
S. aureus MG8224 2-4 2-4 8-12,5
S. aureus TIAC39 2-4 2-4 4-8
S. aureus TIAC82 2-4 2-4 4-8
Results in range of 
literature
Causes of variation:
Strain variability
Incubation time
Temperature
Surfactant/solvent 
Medium
…
CONCLUSION
Under the conditions tested: BHI + 1% Tween-80 and 24 h incubation at 37°C while shaking:
• Antimicrobial activity cinnamaldehyde > citral > geraniol
• Susceptibility S. aureus > E. coli
The low MIC values make these compounds interesting alternatives for chemical preservatives in the food industry. Therefore the influence of
physicochemical parameters of food matrices on the antimicrobial activity of the EO compounds should be examined.
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* XlogP3 = calculated partition coefficient between octanol and water.
MIC as determined by plating on BHI agar (24 h; 37°C).
MIC determined by OD620 measurement were similar.
 Little strain variability
24 h
37°C
